%'e present a general self-consistency procedure formulated in momentum space for electronic structure and total-energy calculations of crystalline solids. It is shown that both the charge density and the change in the Hamiltonian matrix elements in each iteration can be calculated in a straightforward fashion once a set of overlap matrices is computed. The present formulation has the merit of bringing the self-consistency problem for different basis sets to the same footing. The scheme is used to extend a first-principles pseudopotential linear combination of Gaussian orbitals method to full point-by-point self-consistency, without refitting of potentials. It is shown that the set of overlap matrices can be calculated very efficiently if we exploit the translational and space-group symmetries of the system under consideration. This scheme has been applied to study the structural and Rev. 8 29, 3470 (1984)). We find that the structural properties for bulk Si and W (both systems have no interatomic charge transfer) can be treated accurately by the variational procedure. Howev-er, full self-consistency is needed for an accurate description of the band. energies.
The present scheme should be applicable to the selfconsistency iteration for an arbitrary chosen basis set. It thus has the merit of bringing the self-consistency problem for different basis sets to the same footing. In the specific application to the LCAO basis set, the scheme in part resembles that of Smith, Gay, and 
where e", is the exchange-correlation energy density and E;,";, " is the electrostatic interaction energy among the bare ions.
Here we distinguish between input (p;") and output (p,", ) 
and its Fourier components, p(G}, defined by p(r) = g p(G)e' ', 6 are then, using (6},given by
he change in Hamiltonian matrix elements, (18) which is independent of k and trivially simple in this special case. The charge density and the change in matrix elements are just, using (18) in (9) and (14),
For a plane-wave basis set, (!} 
X-X+ + X 
so that we just need to consider the k points in the irreducible wedge of the Brillouin zone (IZ). Furthermore, if we define a set of symmetrized II@'(k,G) matrices by 11', '", (29) then, Eq. (28) becomes p(G)= g gg"i, II'" (k, G) From Table I , we see that the cohesive properties are almost unchanged by self-consistency except for a small increase in cohesive energy as expected. However, Fig. 3 shows that the band structure does change as full selfconsistency is included. This is not surprising since there is no variational principle for the individual Kohn-Sham eigenvalues.
Comparing with the PW band energies in Table II and Fig. 3 Table II , it is fair to say that even the band structure of the non-self-consistent variational calculation is better than the low-cutoff self-consistent planewave results.
The sensitivity of the result with respect to the choice of the radial exponential coefficients are also tested. In Tables III and IV , we compare the structural properties and band structure of Si calculated using three decay constants a=(0.202,0.758,2.837) and four decay constants a = (0.2,0.41,0.85,1.75). The change is indeed rather small except for a slight increase in the cohesive energy for the more complete basis set.
In Table I Fig. 1 .
The structural properties are compared in Table V Making use of the matrices II, J (k, G), we arrive at a scheme that is formally independent of the basis set chosen. When applied to a LCAO basis set, it avoids some well-known problems like the fitting of the charge density and potential. The method is exact within the basis subspace and the LDA. 
